Thus, we start by defining portrayal interoperability by means of typical use cases that frame the concept of sharing cartography. Then we bring to light the strengths and limits of the relevant open standards to consider in this context. Finally we propose a set of recommendations to overcome the limits so as to make these use cases a true reality.
INTRODUCTION
as to take the control of the whole rendering process. Even further, Mr Tüftel may enrich the 126 analytical process and take benefit of an extra underlying data that classifies each pipe according 127 to its function (either wastewater or rainwater). He would then author a new style (e.g. orange 128 color for wastewater pipes, blue color for rainwater pipes) so as to produce a suitable map to decide 129 where to build the intercommunal water treatment plant.
130
Starting from level 2 some specific use cases become relevant:
131
• Level 3: catalog
132
It is about having at disposal style catalogs offering ready-to-use styles, often tailored for specific 133 thematics, e.g. noise mapping color palettes (EPA, 2011) . The ability to import such a specialized 134 symbology into users' tool just avoid to reinvent the wheel in the sense of re-creating the style 135 from scratch. By analogy, the catalog style use case is similar to how the OGC Catalog Service for 136 metadata works.
137
• Level 4: collaborate 138 The context of this use case is wider and involves several SDI users into a collaborative authoring 139 process. Several users contribute to the creation of a common map, each user having specialized 140 skills to complement one another so as to tell stories as maps, each using her(his) own software As pointed out by Iosifescu-Enescu et al. (2010) , "the use of standardized exchange languages is commonly 146 considered as the most practical solution for interoperability especially when it is required to collate 147 resources, like data, from various systems", but also when it is to take the control of a distributed the symbology code which constitutes a style that describes how a map is authored. Such a definition can be achieved in the same way Iosifescu-Enescu and Hurni (2007) properties (equivalent to visual variables).
160
So as to complete the definition of cartographic portrayal interoperability, Figure 2 shows that such 161 a styling language is at the core of the third stage of the cartographic pipeline (dedicated to the style 162 rendering). Thus it is to notice that the map layout design which configures a title, a legend, a north arrow, The WMS GetMap operation allows to choose one of the internal styles prepared for a layer by a 184 map-maker (parameter STYLES). Each style is related to one or more datasets attached to the WMS 185 server and ready to be used by an end-user.
186
Use case "author"
187
The analysis of the use case level 2 described in chapter 2 shows that it is required to establish an open <C s s P a r a m e t e r name=" s t r o k e ">#00 FFFF< / C s s P a r a m e t e r> 212 <C s s P a r a m e t e r name=" s t r o k e −w i d t h ">1< / C s s P a r a m e t e r> 
229
Use case "catalog"
230
Going further than using a simple WMS GetMap request to get a ready-to-visualize map layer, the Nonetheless, it is to notice that the newest SLD 1.1 release does not specify anymore the style 241 management requests which is then a step back. is the web interface to take control of the rendering engine behind the WMS service (Figure 9 ). But in instructions into a dedicated standard, the Symbology Encoding standard (SE 1.1). As a consequence, the name of OGC SE 1.1), this importance is accentuated by the fact that many changes and proposals have • Finally, the introduction of categorize function has also removed from SLD 1.0 the capability to 298 associate a label to an interval when it is an important requirement to have such an information to 299 build a map legend.
300
Along the same lines, the many proposed extensions of SLD and SE standards have to be analyzed.
301
The purpose is to identify how these cartographic enhancements are relevant for the redesign of the SE • Consider the possibility to have other encodings than XML.
325
The next chapter does develop some proposals to fulfill these requirements. 
PROPOSALS

328
The overall purpose is to make standards dedicated to cartography (in particular SE) more attractive by specifies generic rules to organize the internal logical structure of the standard in a modular way so as to 337 strengthen the guarantee of useful and worth standard easy to implement but also to extend. 
348
• the rendering does run feature per feature using a "one drawing pass" engine;
349
• each Rule may be scale filtered and does hold at least one Symbolizer;
350
• each Symbolizer does describe the graphical parameters for drawing the features (visual variables);
351
• the Style, Rule and Symbolizer concepts hold parameters which are literal values.
352
7/25
Some of the concepts are defined as abstract (in yellow and with italic names in Figure 11 ) so as to be 353 considered as extension points. Actually, regarding this, we may notice that Craig (2009) does request a 354 similar concept by the use of XML abstract elements which may than be considered as extension points.
355
Now that the core is ready, some surrounding extensions may be defined so that the engine is really 356 able to perform a rendering. Indeed, alone, the core doesn't concretely "do" anything. As an example, • the geometry parameter to each Symbolizer extension that depends on this extension (in this case 367 the AreaSymbolizer extension).
368
Then, given the geometry parameter is defined with a dependency on the ValueReference extension,
369
the ValueReference specialization of the ParameterValue core concept is introduced. In a general way, 370 when a parameter has to be assigned with a value, ValueReference does introduce the ability to reference 371 the value extracted from a data attribute of a feature. This is useful when a FeatureType does hold many 372 geometry properties and allows to reference the one to be used by the renderer. • the symbology ability to draw a surface area according to a filling and an outline;
377
• the dependency on the FeatureTypeStyle, Fill, Stroke and the Translate extensions;
378
• the ability to reference the geometry data attribute to be drawn (by means of its dependency on the 379 FeatureTypeStyle extension).
380
In consequence, an implementation that wants to observe conformance with the AreaSymbolizer 381 extension requires to implement and drive its rendering engine according to all the concepts of the core 382 (thin outline in Figure 12 ) and the AreaSymbolizer concept with all the other concepts required by 383 dependencies (bold outline in Figure 12 ).
384
Nonetheless, even at this point, a rendering engine would neither concretely "do" anything. Indeed, • Rule A contains one symbolizer element (AreaSymbolizer) to display the stroke of the european 551 countries;
552
• Rule B defines the bivariate proportional symbol with two elements of PointSymbolizer (for 553 readability, we present only the instructions for the left half-circle visual variable);
554
• The PointSymbolizer contains several sub-elements :
555
-the geometry element allows specifying which geometry attribute is to be rendered; 564 * an interpolate function is applied on; 565 * it uses a ValueReference that points to the attribute named permits2005; 566 * the interpolation is defined by two interpolation points chosen along a desired mapping 567 curve (here the minimum and maximum values); 568 * for each interpolation point the height of the view box is specified with a specific unit 569 of measure;
570
-because the half-circle shape is drawn to the right side, a 180-degree rotation is operated;
571
-to finish, the MarkGraphic is filled with a RGB color.
572
The second map shows a combination of several visual variables: shape, size, color, patterns and 573 orientation (Figure 19 ). The style is organized around 6 filtered rules that correspond to the biogeographic given the multiplicity of software used to flood the world with maps, these questions are nowadays a 582 strategic challenge to be considered in relation with operational requirements.
583
Even if the definition of a cartographic-oriented standard is not able to act as a complete cartographic 584 design framework by itself, we argue that pushing forward the work aiming at the creation of dedicated 585 standards for cartography is a way to share and disseminate good practices. Indeed, too much spatial data 586 infrastructures do merely accept the limits of the current standards and consequently poor map design 587 and quality. While they have to apply OGC standards, it is essential to build standards so as to be able 588 to enrich their cartographic capabilities at long-term, to make grow up the good practices and finally to 589 improve the quality of the visualizations. In this sense, we have identified some use cases showing how 590 it is important to make portrayal interoperability operational for sharing cartography, from discovery to 
